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(54) Audio mixing console 

(57) An audio mixing console provides for a selected 
group of channels to be assigned to a bank of channel 
controls for a channel function (e.g., a solo mode) with 
a global function indicator for indicating that the prede- 
termined channel function has been selected for at least 
one channel. A global function cancel button for cancel- 
ling the channel function in all channels is provided. Var- 
ious solo modes can be selected. A logic button includes 
a button member moveable between a raised position 
and a depressed position, a switch contact open in the 
raised position and closed in the depressed position and 
a logical latch (e g, software-implemented) responsive 
to a first closing of the switch on a first depression of the 
button to change from an inactive state to an active state 
and to a second opening of the switch on a second re- 
lease of the button to change from the active state to the 
inactive state. An automation mode controller is opera- 
ble, in a first pass, to store on-going switch timings at 
which the user operable control is switched from off to 
on and off-going switch timings at which the switch is 
switched from on to off for automatically reproducing the 
control switchings in a subsequent pass, the automation 
mode controller being operable in a subsequent pass 
selectively to change the on-going and/or off-going 
switch changes by overlapping switch timings. With two 
series connected variable gain controls in a signal 
processing channel a second gain is made dependent 
upon the first gain to cancel out changes of the first gain. 
A user operable control is provided to select the signal 
source for the control room loudspeakers. Operation of 
the loudspeaker source selector function connects the 
loudspeakers permanently to the main stereo output 
bus only, allowing the operator to monitor AFL and PFL 



functions privately using headphones, while the com- 
plete mix is audible on the loudspeakers. 
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Description 

This invention relates to an audio mixing console 
for processing a plurality of audio channels, in each of 
which a plurality of audio functions are to be performed. 

Traditionally, audio mixing consoles have been 
based on discrete technology with audio signal process- 
ing modules connected together in a desired relation- 
ship and then controlled by manually operable switches 
on the console. However, traditional audio mixing con- 
soles have a number of disadvantages including their 
physical size, the total number of manually operable 
controls (fader, potentiometers, switches, etc.), and the 
relative inflexibility of the overall arrangement. Typically, 
audio mixing consoles provide of the order of 1 28 chan- 
nels, in each of which gain, equalisation and other audio 
processing functions can be performed, with a dedicat- 
ed channel fader provided for each channel. In addition 
each channel may require about 1 00 parameter adjust- 
ments (e.g. gain, equalisation filter frequencies, etc.,) 
and buttons for controlling particular operating modes 
such as a solo mode to enable the monitoring of a single 
channel. This means that a full console will include a 
very large number of faders, buttons, control knobs, etc. 

Accordingly, it has been proposed to provide an au- 
dio mixing console comprising a front panel including a 
plurality of user operable controls for controlling different 
audio signal processing functions and a digital signal 
processor for processing audio signals in response to 
the settings of the user operable controls. It has been 
proposed to reduce the number of faders by providing 
a mixing console with a bank of faders which can be 
allocated to a selected group of channels. It is hoped 
that such technology can lead to reductions in the over- 
all size of such consoles while at the same time increas- 
ing flexibility. However, a disadvantage of such technol- 
ogy is the removal of the direct physical relationship be- 
tween the actual audio functions and interconnections 
and user controls of the mixing console and the process- 
ing of those functions. For example, a problem arises 
with the display of the status of control functions which 
are associated with a channel which is not currently al- 
located to the bank of faders. 

In accordance with a first aspect of the present in- 
vention, therefore, there is provided an audio mixing 
console for processing a plurality of audio channels in 
each of which a plurality of audio processing functions 
are to be performed, the audio mixing console compris- 
ing a control panel including a bank of user operable 
channel controls, each for operating a predetermined 
channel function for a respective channel, means for as- 
signing selected group of channels to the bank of chan- 
nel controls, and a global function indicator for indicating 
that the predetermined channel function has been acti- 
vated for at least one channel. 

By the provision of a global function indicator it is 
possible for the global function indicator to indicate that 
the predetermined channel function has been activated 



for at least one channel and the channel is in a group of 
channels currently assigned to the bank of channel con- 
trols. 

Preferably, the console comprises a user operable 
5 global function cancel control, whereby user operation 
of the global function cancel control causes the prede- 
termined channel function to be cancelled in all chan- 
nels. By the provision of the global function cancel it is 
possible to cancel the predetermined channel function 
10 in all channels, both for channels currently assigned and 
for channels not currently assigned to the bank of chan- 
nel controls, whereby it is not necessary to find non-as- 
signed channels for which the function is active in order 
to cancel it. 

*5 The channel controls can be buttons, possibly as- 
sociated with a channel function indicator (e.g., illumi- 
nation in the button) for indicating that the predeter- 
mined function is selected for the channel currently as- 
sociated with that button. 

20 Preferably the global function indicator is associat- 
ed with a global function cancel button for cancelling the 
predetermined channel function in all channels. 

In a preferred embodiment of the invention each 
channel control of the bank of user operable channel 

25 controls is associated with a respective channel fader, 
the assigning means assigning a selected group of 
channels to the bank of channel controls and associated 
channel faders. 

Also, in a preferred embodiment of the invention, 

30 the predetermined function is a solo channel monitoring 
function. 

Preferably, activation of a solo channel monitoring 
control causes the muting of all other channels except 
those having an activated solo channel monitoring con- 

35 trol. This permits the operator to listen individually to the 
component sounds (typically separate instruments) of 
the complete mix. 

Preferably, the global function indicator and global 
function cancel button may also be applied to pre-fade 

40 listen and after-fade listen functions. 

In another aspect of the invention, therefore, there 
is provided an audio mixing console for processing a 
plurality of audio channels in each of which a plurality of 
audio processing functions are to be performed, the au- 

45 dio mixing console comprising a control panel including 
a bank of solo function selectors, each for a respective 
channel, which may be assignable, and a solo function 
selector for selecting one of a plurality of solo channel 
monitoring functions, the solo modes selectable by the 

50 solo function selector comprising one or more of the fol- 
lowing solo modes, namel: 



a mode in which each of one or more channels may 
be selected for solo monitoring by a first operation 
of a respective user operable control, with selection 
remaining until cancelled either by a second oper- 
ation of the appropriate user operable control or by 
operation of a global cancel by a global function 
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cancel control; 

a mode in which a channel may be selected for solo 
monitoring by a first operation of a corresponding 
user operable control, with selection remaining until 
cancelled either by a second operation of the cor- 
responding user operable control or by operation of 
a global cancel by a global lunction cancel control 
or by a first operation of a user operable control for 
another channel; and 

a mode in which a channel is selected for solo mon- 
itoring only during a period of a operation of a user 
operable control for the channel the selection being 
cancel led on termination of user operation of the us- 
er operable control. 

Preferably, also, the or each indicator is illuminated 
to indicate active selection. 

The invention also provides, possibly in a console 
as defined above, a logic button, the logic button com- 
prising a button member which is moveable between a 
raised position and a depressed position, a switch con- 
tact which is open in the raised button member position 
and is closed in the depressed button member pusition 
and logical latch means which is responsive to a first 
nosing of the switch on a first depression of the button 
to change from an inactive logical state to an active log- 
ical state, maintains the active state on a first opening 
of the switch on a first release followed by a second clos- 
ing of the switch on second depression of the button 
member, and is responsive to a second opening of the 
switch on a second release of the button member to 
change from the active logical state to the inactive log- 
ical state. By means of a logic switch such as described 
above, it is possible to emulate a mechanical latch type 
switch. 

The logic button preferably includes an indicator 
which is illuminated in the active logical state of the logic 
button and is not illuminated in the inactive logical state. 

The invention also provides a user operable control, 
possibly in a console as defined above, having an on 
state and an off state and an automation mode controller 
operable, in a first pass, to store on-going switch timings 
at which the user operable control is switched from off 
to on and off-going switch timings at which the user op- 
erable control is switched from on to off for automatically 
reproducing the control switchings in a subsequent 
pass., the automation mode controller being operable in 
a subsequent pass selectively to change the on-going 
and/or off-going switch changes by overlapping switch 
timings. 

Preferably, the automation mode controller is re- 
sponsive: 

to switching on of the switch before the recorded 
on-going switch timing followed by switching off of 
the switch after the recorded on-going switch timing 
but before the recorded off-going switch timing for 
advancing a recorded on-going switch timing by 
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overwriting the recorded on-going switch timing 
with a timing of the switching on; or 
to switching on of the switch after the recorded on- 
going switch timing but before the recorded off-go- 
ing switch timing followed by switching off of the 
switch after the recorded off-going switch timing for 
delaying a recorded off -going switch timing by over- 
writing the recorded off-going switch timing with a 
timing of the switching off; or 
to switching on of the switch before the recorded 
on-going switch timing followed by switching off of 
the switch after the recorded off-going switch timing 
for deleting, the recorded on-going and off-going 
switch timings. 



In accordance with another aspect of the invention, 
a user operable control is provided to select the signal 
source for the control room loudspeakers. In a conven- 
tional console, if an after-fade listen (AFL) or pre-fade 

20 listen (PFL) function is activated, the result will be heard 
on the control room loudspeakers. Operation of the 
loudspeaker source selector function connects the loud- 
speakers permanently to the main stereo output hits on- 
ly, allowing the operator to monitor AFL and PFL f unc- 

25 tions privately using headphones, while the complete 
mix is audible on the loudspeakers. 

The invention also provides, in a further aspect, an 
audio mixing console for processing a plurality of audio 
channels in each of which a plurality of audio processing 

30 functions are to be performed, a multichannel recording 
means, a first gain control (e.g., a recording level con- 
trot) and a second serially connected gain control (e.g., 
a monitor level control), wherein the second gain control 
is functionally responsive to the first gain control. 

35 Preferably the second gain control is responsive to 
adjustments of the first gain control to apply inverse ad- 
justments to the gain for the second gain control, where- 
by a constant output can be provided to the user of a 
monitor function even during changes in the recording 

40 gain in order to optimise the signal to noise ratio on re- 
cording by adjusting the recording level control. 

An embodiment of the invention will be described 
by way of example only with reference to the accompa- 
nying drawings in which: 

45 

Figure 1 is a schematic block diagram of a mixing 
console for audio signal processing; 
Figure 2 is a schematic representation in more de- 
tail of a part of a control panel of the mixing console 

so of Figure 1 ; 

Figure 3 is a schematic representation of the inter- 
connection of user operable controls on the control 
panel 12 and the signal processing network of the 
mixing console of Figure 1; 

55 Figure 4 is a schematic representation of aspects 
of a processing channel of the mixing console of 
Figure 1; 

Figure 5 is a flow diagram illustrating the logic con- 



BNSDOCID: <EP 0743766A2„I_> 



EP 0 743 766 A2 



trol for switch functions of the mixing console of Fig- 
ure 1 ; 

Figure 6 is a timing diagram for explaining the logic 
control of Figure 5: 

Figure 7 is a schematic diagram illustrating an im- 
plementation of the solo mode functions; 
Figure 8 is a schematic diagram illustrating aspects 
of a signal processing channel of the mixing console 
of Figure 1 ; 

Figure 9 is a set of timing diagrams 1or explaining 
aspects of an automatic switching mode of the con- 
sole of Figure 1 ; and 

Figure 1 0 is a flow diagram illustrating the automatic 
switching mode of the console of Figure 1 . 

Figure 1 represents a simplified schematic block di- 
agram of a mixing console 1 0 for use in an audio record- 
ing studio. The console 10 comprises a front panel 12, 
a processor network 14 comprising an array of signal 
processors 15 and a plurality of control processors and 
buffer circuitry 16, and one or more input/output inter- 
face processors and interfaces 1 8. Also shown in Figure 
1 is a host unit 20, which could be permanently connect- 
ed to the remainder of the system, or could be connect- 
ed only during initialisation and debugging stages of op- 
eration. 

The panel 12 comprises an array of operator con- 
trols including faders, switches, rotary controllers, video 
display units, lights and other indicators, as represented 
in a schematic manner in Figure 1 . Optionally the panel 
1 2 can also be provided with a keyboard, tracking device 
(s), etc, and general purpose processor (not shown) for 
the input of and control of aspects of the operation of 
the console. One or more of the video display units on 
the panel can then be used as the display for the general 
purpose computer. 

In one embodiment, the host unit 20 is implemented 
as a general purpose workstation incorporating a com- 
puter aided design (CAD) package and other software 
packages for interfacing with the other features of the 
mixing console. The host unit could alternatively be im- 
plemented as a purpose built workstation including spe- 
cial purpose processing circuitry in order to provide the 
desired functionality, or as a mainframe computer, or 
part of a computer network. As shown in Figure 1, the 
control unit 20 includes a display 20D, user interface de- 
vices 201 such as a keyboard, mouse, etc., and a 
processing and communication unit 20P. 

In normal operation, control of the mixing console 
is performed at the front panel, or mixing desk 12. The 
mixing console 10 is connected to other devices for the 
communication of audio and control data between the 
processor network 14 and various input/output devices 
(not shown) such as, for example, speakers, micro- 
phones, recording devices, musical instruments, etc. 
Operation of the studio network can be controlled at the 
front panel or mixing desk 12 whereby communication 
of data between the devices in the studio network and 



the implementation of the necessary processing func- 
tions is performed by the processor network 14 in re- 
sponse to operation of the panel controls. 

The processor network 14 can be considered to be 
5 divided into a control side 1 6, which is responsive to the 
status of the various controls on the front panel 12, and 
an audio signal processing side 15 which implements 
the required audio processing functions in dependence 
upon the control settings and communicates audio data 

io with the studio network via the I/O interface 18. 

The processing of digital audio data is performed 
by a parallel signal processing array 15 comprising a 
large number of signal processing integrated circuits 
(SPICs). The SPICs operate under microprogram con- 

15 trol, microcode being loaded by the host unit 20 in an 
initialisation phase of operation. In the preferred embod- 
iment the processor network 14 is arranged on a rack 
to which is attached a plurality of cards. Each card car- 
ries an array of, for example, 25 SPICs, the horizontal 

20 and vertical buses being connected between the cards 
so that from a logical and electrical point of view the 
SPICs form one large array. The buses may be connect- 
ed in a loop with periodic pipeline registers to allow by- 
directional communication around the loop and to ex- 

25 tend the connectivity of the array. The signal processors 
are also connected to the I/O interface 1 8. 

The parallel processing array as a whole provides 
for the implementation of all the audio processing func- 
tions that are required depending on the configuration 

30 of the studio network and the control settings at the front 
panel 12 by defining digital audio processing channels 
on the signal processing network. The microcode load- 
ed during the initialisation phase provides for individual 
audio signal processing functions, although the routing 

35 of data and the supply of coefficient data is under the 
control of the control processor(s) 16 at run time. To 
switch in or out a particular function, or to alter the rout- 
ing of data, the control processor(s) 16 interface with 
the array of SPICs 15 to write signal data, coefficients 

40 and addresses to the SPICS arid to read signal data, 
coefficients and addresses from the SPICS. 

The control processor(s) 16 are responsive to op- 
eration of the user operable panel controls such as 
channel faders 26, switches 39 and control knobs 38, 

45 etc., by an operator to vary the characteristics such as 
signal levels, etc., of audio signals. 

As can be seen in Figure 1 , the control panel of the 
mixing console is divided into two main sub-panels 22 
and 24 with a central control panel 40. The sub-panels 

50 22 and 24 are preferably configured in the same manner 
so that the user may use either the left hand or right 
hand sub-panel without having to adapt his or her mode 
of operation. The central control panel 40 contains cen- 
tralised functions which are applicable to the overall op- 

55 eration of the control panel and to the operation of the 
individual sub-panels 22 and 24. 

Each sub-panel 22 and 24 is arranged with a bank 
26B of channel faders 26 adjacent to the user These 
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channel faders 26 provide the main channel faders for 
adjusting the gain of selected channels. Above each 
bank 26B of faders 26 is a control area 30 containing a 
plurality of user input devices such as rotary control 
knobs 38 and control buttons 39. The control knobs 38 s 
are used for adjusting control parameters and the con- 
trol buttons 39 are typically used for switching in and out 
control functions. The various user operable controls 
can be arranged on the control area 30 in a manner ap- 
propriate for the typical audio signal processing func- 10 
tions to be performed. By arranging the controls on the 
control area in a logical manner user operation of those 
controls is facilitated. 

The central control area 40 also includes a set of 
faders for controlling main console operations including is 
a master fader for controlling the overall gain of the au- 
dio console. It also includes a control field 44 including 
control knobs 48 and control buttons 50 for adjusting 
overall control functions and for assigning and switching 
in and out selected functions. 20 

Between each of the sub-panels 22 and 24 and the 
central control area 40, a block of push-buttons 28 is 
provided for selecting a group of available channels (e. 
g. 256 channels in the preferred embodiment) to be as- 
signed to the channel faders 26 (e.g., the 16, 24 or 32 25 
channel faders) of the adjoining sub-panel 22 or 24. 

Directly below each fader of the bank 26B of chan- 
nel faders 26 is an access control button of a bank 32B 
of access control buttons 32 for assigning the associat- 
ed control area 30 to a particular channel to which the 30 
particular button in the button bank 32B and the corre- 
sponding fader in the fader bank 26B is assigned. The 
access control buttons 32 are provided with illumination 
to indicate that a particular access control button 32 has 
been activated and the channel been accessed. 35 

Each of the sub-panels 22 and 24 and the control 
panel 40 includes visual displays 34, 46 for representing 
desired information. Also, visual indicators are associ- 
ated with the buttons 32 and 39 (e.g., lights in the but- 
tons) to indicate when they are activated and visual dis- 40 
plays are associated with the control knobs 36 to indi- 
cate the current "position" of those control knobs. 

Figure 2 is a schematic representation in more de- 
tail of the bottom right hand portion of the panel 12 of 
Figure 1 . 45 

It will be noted that a solo button 36 is provided 
above each channel fader of the bank of channel faders 
26. Activation of a solo button enables the signal 
processing channel currently associated with that but- 
ton and the fader immediately below it to be monitored so 
separately from the other channels. Thus, for example, 
a particular instrument may be monitored, typically us- 
ing the studio monitor loudspeakers. As will be de- 
scribed later, various solo modes are provided in the 
preferred embodiment of the invention. Also shown in 55 
Figure 2 is the bank 32B of access control buttons 32 
referred to above for assigning the associated control 
area 30 to a particular channel to which the particular 




766 A2 8 

button in the button bank 32 and the corresponding fad- 
er in the fader bank 26 is assigned. 

Also illustrated in Figure 2 are a number of solo 
mode control buttons and indicators. These include a 
solo mode button 41 for selecting a solo monitoring 
mode, an AFL mode button 42 for selecting an AFL mon- 
itoring mode via the AFL bus, and a global solo cancel 
button 43. The global solo cancel button is illuminated 
when a solo mode or AFL mode has been activated on 
at least one channel. 

Also shown are three buttons 45A. 45B and 45C for 
selecting one of three solo modes, namely: 

45A - a standard solo mode in which each of one or 
more channels may be independently selected for 
solo monitoring by a first operation of a respective 
user operable control, with selection remaining until 
cancelled either by a second operation of the ap- 
propriate user operable control or by operation of a 
global cancel by a global function cancel cbnlrol, 
45B - an interlock solo mode in which each of one 
or more channels may be selected for solo monitor- 
ing by a first operation of a respective user operable 
control, with selection remaining until cancelled ei- 
ther by a second operation of the appropriate user 
operable control or by operation of a global cancel 
by a global function cancel control or by a first op- 
eration of a user operable control for another chan- 
nel; and 

45C - a momentary solo mode in which a channel 
is selected for solo monitoring only during a period 
of operation of a user operable control for the chan- 
nel, the selection being cancelled on termination of 
user operation of the user operable control. 

Figure 3 is a schematic representation of the rela- 
tionship between the user input devices (including the 
switches 32 and 36 - also the plus and minus buttons 
64 and 62 and the IN buttons 65 of Figure 2 - and the 
analogue user devices 26 and 38) on the control panel 
and the signal processing network 15. Specifically, the 
control panel 12 comprises a multiplexing arrangement 
52 which is responsive to a scan controller 56 to individ- 
ually sample all of the user operable controls on the con- 
trol panel in sequence. The values sampled from the us- 
er input devices providing binary output signals such as 
the switches 32, 36, 62, 64 and 65 are passed directly 
via a line 53 to the processor network 14 as time multi- 
plexed signals. Analogue values sampled from ana- 
logue input devices such as control knobs 38 and fader 
26 are supplied in a time multiplexed manner via an A/ 
D converter 54 to the processor network 14. Thus, the 
user operable controls on the control panel 12 arc sam- 
pled in a manner which will be familiar to one skilled in 
the art of user input devices such as keyboards, etc. The 
scanning controller 56 can be included within the control 
panel 12 as illustrated in Figure 2, or, alternatively, the 
scan control can be provided directly from the signal 
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processing network 14 as represented by the dashed 
line 58. 

The time multiplexed signals from the A/D converter 
54 are processed in the control processor(s) 16 where 
the input signals are allocated to separate control and $ 
signal processing channels with the necessary signal 
processing functions being performed on the network 
15 of signal processors SP in signal processing chan- 
nels and with the input and output audio signals being 
supplied via input and output lines I/O. io 

In operation, in the present embodiment of the in- 
vention, the user selects a particular group of the avail- 
able channels (e.g. one of 32 groups of sixteen channels 
from 256 channels in this embodiment), by operation of 
an appropriate one of the block of keys 28 for a particular is 
sub-panel (e.g. sub-panel 22). Then, by operation of the 
access control key 32 for a particular channel fader in 
the bank of faders 26, the user assigns the control knobs 
and buttons 38 and 39 and the block 60 of the control 
area, 30 to the selected channel. The audio processing 20 
stages for the selected channel can then be defined us- 
ing the input field 61 of the block 60. Subsequently, the 
control parameters for that audio processing channel 
can be adjusted and controlled by operation of the user 
operable control knobs 38, buttons 39, and the channel 25 
fader for that channel. At that time, the gain for the other 
channels in the selected group of channels can be ad- 
justed by the other faders within the bank 26B of faders 
26. The group of channels selected can be changed at 
any time by operation of an appropriate key in the block 30 
of keys 28 and the assignment of the control knobs 38 
and buttons 39 in the control area 30 can be changed 
to any one of channels of the selected group of channels 
by operation of the appropriate control button in the bank 
of control buttons 32. 35 

Figure 4 is a schematic representation of aspects 
of a control structure for assignable control processing 
channels implemented in the control processors. In Fig- 
ure 4 it will be appreciated that the direct line connec- 
tions between the control buttons 62, 64, 65 and 28/32 *o 
and the control processing structure 67 represent, in the 
present example, connections via a control structure 
such as illustrated in Figure 3 with the control processing 
structure 67 of Figure 4 being implemented on the con- 
trol processor(s) 1 6 of Figure 3. In the control processor 
(s) 16, the signals for the control button 62, 64, 65 and 
28/32 are identified from the appropriate time slots in 
the scanning sequence described with reference to Fig- 
ure 3. 

Figure 4 is intended to illustrate the operation per- so 
formed when operating a solo button 36 for a particular 
one of the channels currently assigned to one of the sets 
of faders 26. It will be appreciated that parallel control 
processing channels exist for the other channels which 
are currently active. ss 

Thus, the output from the solo button 36, after 
processing by the switch function 61, is supplied to a 
demultiplexer/assignment function 62. The demultiplex- 
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er/assignment function 62 is responsive to operation of 
the appropriate one of the control buttons 28 to select a 
group of control channels for the bank of faders and soto 
mode buttons, whereby the demultiplexer/assignment 
function 62 is operative to pass the solo mode switch 
input to the control processing channel 68 currently as- 
signed to that solo button 36. 

Preferably, in accordance with an option which can 
be selected by means of an option button, operation of 
a solo button 36 for a channel is effective to cause auto- 
access to the corresponding channel, whereby it is not 
necessary separately to activate the access control but- 
ton 32 in order to allocate the controls on the control 
area 30 of the panel 12 to the corresponding channel. 

An output of the control processing channel 68 is 
supplied via the multiplexer 66 to a solo mode indicator 
light 36! for a solo button 36, which light 361 can be in- 
corporated in the solo button 36 itself, to indicate wheth- 
er a solo mode for the channel currently assigned to that 
butlon has been selected. A further output from Ihe con- 
trol processing channel is supplied to activate the global 
solo mode cancel indicator light 431 when a solo mode 
has been activated for at least one channel, whether or 
not the channel is currently assigned to the bank of fad- 
ers and solo buttons 26/36. 

In order to record the channels for which a solo 
mode is currently active, groups of one bit registers 64 
are provided, each group of one bit registers being as- 
sociated with a respective group of selectable channels 
A logical one bit can be stored in the appropriate register 
when a solo mode is selected for the channel concerned 
and a logical zero bit stored otherwise. Thus, the solo 
mode status for each group of, for example, 16, 24, or 
32 channels can be stored in one sixteen bit word, the 
solo mode status for all 256 channels in the preferred 
embodiment being stored in thirty-two sixteen bit control 
words. Thus, the registers 64 are preferably implement- 
ed in predetermined control words stored at predeter- 
mined memory addresses in the control processor 
memory. 

To determine whether a solo mode has been acti- 
vated in any particular channel it is merely necessary to 
determine whether the appropriate bit for that channel 
is logical one. To determine whether a solo mode has 
been set for at least one channel the control processor 
channel merely needs to determined whether any of the 
control words is non-zero. 

The global solo mode cancel butlon 43 is connected 
to all the control channels including the control channel 
68. In fact the switch for the global solo mode cancel 
button 43 is connected such that, when the global solo 
mode cancel button 43 is operated, all control channels 
reset all of the control words 64 whereby any previously 
selected solo mode for any channel, whether for a chan- 
nel currently assigned to the bank of solo buttons 36B, 
or not, is cancelled. 

The solo mode buttons 45A, 45B and 45C are con- 
nected to the control channel 68 for selecting the solo 
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mode type. The three buttons 45a, 45B and 45C are in- 
terlocked via a global interlock switch function 63 to 
each of the channels such that the solo mode will be 
selected in common for all channels. 

Control and coefficient signal outputs from the con- s 
trol channel implemented on the control processor(s) 1 6 
are passed to the corresponding signal channel imple- 
mented on the signal processing array 1 5. 

Figure 5 is a flow diagram illustrating the switch 
latch function 61 illustrated in Figure 4. This switch func- 10 
tion simulates the latch type switch function of a me- 
chanical switch without the need to actually provide 
manual switches. Thus, simple logic type switches may 
be employed on the panel 12, the logic switches being 
closed when an associated control button is depressed '5 
and being open when the associated control button is 
raised. 

In contrast, thereto, with a conventional mechanical 
latched switch, the switch contacts are closed on de- 
pression of the switch in a first actuation, and are sub- 20 
sequently open following release of the button on a sub- 
sequent actuation thereof. 

The switch latch function includes a register A for 
internal use and a register B which contains an output 
value (on or off represented as 1 or 0). The input from 25 
the switch is also indicated by a 1 or 0 representing 
pressed or released. 

At system initialisation time both registers A and B 
are cleared to 0. When the input switch is operated, the 
switch latch function tests whether the input is 1 (step 30 
70). 

If the input is 1 , the switch latch function then tests 
(step 72) whether the value in register B (the output) is 
1 . If this is true, then the value at A is set 1 (step 74) and 
no other action is taken, that is the output value remains 3S 
at 1 . If the input is 1 and the value in B (the output) is 0, 
then the value in B is set to 1 (step 75), that is the output 
changes from "off" to "on". 

If the input is 0, the switch latch function tests wheth- 
er the value in A is 1 (step 71 ). If the value in A is 1 , then 40 
the values in A and B are set to 0 (step 73), that is the 
output changes from "on" to "off". 

Accordingly, therefore, the switch function is oper- 
able in a latch mode of the switches to monitor the actual 
switch contact status. 4S 

Figure 6 forms a set of timing diagrams Figure 6a, 
Figure 6b and Figure 6c illustrating the switching states 
resulting from the process described with reference to 
Figure 5. Thus, Al represents the first actuation of a con- 
trol button with D1 representing the depression of that so 
button and R1 relating to the release of that button dur- 
ing the first actuation thereof. A2 represents the second 
actuation of that button with D2 representing the depres- 
sion of that button and R2 representing the release of 
that button during the second actuation thereof. 75 rep- 55 
resents the change in the function value from off to on 
at step 75 in Figure 5 and 73 represents the correspond- 
ing function transition at step 73 in Figure 5. In Figure 
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6c, the references 75I and 73I represent the transitions 
for the illumination and extinguishing, respectively, of a 
light associated with, preferably contained within, the 
button concerned on actuation and release of the control 
function relating to that button. 

Figure 7 is a schematic diagram illustrating the im- 
plementation of solo operating modes. 

The global solo mode cancel button 43 is connected 
to a solo mode controller 92 for each channel 68. If the 
global solo mode button is activated, then this causes 
the content of all the control words 64 for the respective 
channels to be reset to zero cancelling all solo modes 
previously set. 

The three switches 45A, 45B and 45C are connect- 
ed via the interlock switch function to the solo mode con- 
troller 92 for each channel 68 in order to provide a signal 
to the solo mode controller 92 representative of a cur- 
rently selected solo mode. 

The output of the switch function 61 for the solo but- 
ton 36 for the channel shown in Figure 7 is connected 
to the solo mode controller 92 in the channel. 

The output of the switch function 61 for the solo but- 
tons 36 for each the channels is connected to a respec- 
tive input of an OR function 90. The output of the OR 
function 90 is connected in common to the solo mode 
controllers 92 of each channel 68. 

The solo mode function has three modes of opera- 
tion. 

•In a first mode, which is selected by operation of the 
button 45A, each of one or more channels may be se- 
lected for solo monitoring by a first operation of a solo 
button for the or each channel concerned, with selection 
remaining until cancelled either by a second operation 
of the solo button for the respective channel or by oper- 
ation of a global cancel by a global function cancel con- 
trol. 

In this first mode, on operating a solo button for a 
channel, the solo mode controller 92 tests whether a log- 
ical one is stored in the appropriate bit position within 
the appropriate control word 64 for that channel. If it is 
determined that a logical one is stored for that control 
channel, it is concluded that the solo mode is currently 
on and therefore a logical zero is written to that bit po- 
sition in the control word 64 to turn the solo mode off 
with the result that the solo mode is cancelled and the 
illumination 36I for the solo button 36 is turned off. If, 
alternatively, it is determined a logical zero is stored at 
the appropriate bit position in the appropriate control 
word 64, a logical one is stored at that position in the 
control word 64 to turn the solo mode on, whereby the 
solo mode function is activated and the illumination 36I 
for the appropriate solo button 36 is turned on. If the 
global solo mode indicator 41 is not already illuminated, 
this is also illuminated by the control channel 68. Like- 
wise, if the illumination in the global solo cancel button 
43 is not already illuminated, this is then illuminated. Op- 
eration of the global solo mode cancel button 43 in this 
mode causes the cancellation of all currently active solo 
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modes. 

In a second, interlocking, mode, which is selected 
by operation of the button 45B, a channel may be se- 
lected for solo monitoring by a first operation of a soto 
button 36 for the channel concerned, with selection re- 
maining until cancelled either by a second operation of 
the solo button for the respective channel or by opera- 
tion of a global cancel by a global function cancel control 
or by a first operation of a solo button for another chan- 
nel. 

In this second mode, on activation of a solo button 
36 for a particular channel, all previously selected solo 
modes are cancelled by resetting all the control words 
64 to zero. If a channel has previously been set, this will 
be detected at the output of the OR gate 90, which out- 
put will be high. This also causes the cancelling ol the 
illumination of any solo modes. Then, almost immedi- 
ately, a logical one is written to the appropriate bit posi- 
tion in the appropriate control word for the channel con- 
cerned lo activate the solo mode for that channel and 
the illumination 36I for the solo mode switch 36 for that 
channel is turned on. If the global solo mode indicator 
41 and the global solo mode cancel button 43 are not 
already illuminated, then these are also illuminated by 
the control channel 68. In this mode, operation of the 
global solo mode cancel button 43 will cause the can- 
cellation of the, if any, currently active solo mode. 

In a third mode, which is selected by operation of 
the button 45C, a channel is selected for solo monitoring 
only during a period of operation of a user operable con- 
trol for said channel, said selection being cancelled on 
termination of user operation of said user operable con- 
trol. 

In this third mode, the solo mode is only activated 
for a channel during depression of the solo button for 
that channel. Accordingly, during the momentary solo 
mode, the switch function 61 for the solo buttons are 
bypassed (path 94) whereby the physical closure or 
opening of the switches associated with the solo buttons 
determines whether the solo mode is active or not, a 
logical one thus only being temporarily written into the 
appropriate bit in the appropriate control word 64 during 
depression of that button. 

A user operable control is provided to select the sig- 
nal source for the control room loudspeakers. In a con- 
ventional console, if an after-fade listen (AFL) or pre- 
fade listen (PFL) function is activated, the result will be 
heard on Ihe control room loudspeakers. Operation of 
the loudspeaker source selector function connects the 
loudspeakers permanently to the main stereo output 
bus only, allowing the operator to monitor AFL and PFL 
functions privately using headphones, while the com- 
plete mix is audible on the loudspeakers. 

Figure 8 is a schematic diagram illustrating aspects 
of a signal processing channel implemented on an audio 
mixing console in accordance with the present inven- 
tion 

In Figure 8 a microphone 110 is connected via a 



recording level control 112 to a recording channel 114 
(for example one recording channel on a multi-track 
tape recorder). The output of the recording channel 114 
or the output of the recording level control 112 can be 

5 selected by means of a switch 116 to be passed via a 
monitor level control 122 to an output selector 124 for 
passing to either a main bus 130 or an AFL bus 132. 
The monitor level control 1 1 8 is connected to the monitor 
level control 1 22 via a logical circuit 1 20 which compen- 

10 sates for adjustments made to the recording level con- 
trol 112. 

During recording, it is desirabte to ensure that the 
maximum possible signal level is recorded in the record- 
ing channel 114 in order to optimise the signal to noise 

15 ratio and hence to reduce the noise level on subsequent 
replay of the recording. If dynamic changes are made 
to the recording level control 112, this will have an effect 
on the output value passed either via the recording 
channel 114 or directly to the switch 116. Accordingly, 

20 jn order lo avoid the need for consequent changing of 
the position of the monitor level control 118 manually to 
compensate for changes in the position of the recording 
level control 1 1 2, a fader position value, typically in dBs, 
from the monitor level control 118 is passed to the pos- 

2S jtive input of a subtracter 1 20, a fader position value 1 1 2, 
typically in dBs, from the recording level control 112 be- 
ing passed to the negative input of the subtracter 120. 
Thus, any change in position of the recording level con- 
trol 112 is cancelled out in the monitor level controller 

30 122. 

It will be appreciated that the structure shown on 
Figure 8 is implemented digitally within control and sig- 
nal processing channels on the control and data 
processing network 1 4. Thus, for example, the input val- 
35 ues for the controls 1 1 2 and 1 1 8 are provided by imple- 
menting control channels on the control processors 16 
to maintain and adjust the fader position values in a 
manner generally similar to the operation of the solo but- 
tons in Figure 4, except that in the case of the fader con- 
40 trol, the input devices are faders rather than solo mode 
switches and the control processor implements the sub- 
tracter 120. The output from the recording level control 
. 112 is passed directly as coefficient data to an appropri- 
ate position in the signal processing path as implement- 
's ed on the signal processing network for implementing 
the recording level control 1 1 2 and the output of the sub- 
tracter 120 is passed as coefficient data to the signal 
processing network for implementing the compensated 
monitor level control 118 as represented by the fader 
so control function 122. Although a very simple signal 
processing path has been illustrated in Figure 8, it will 
be appreciated that signal processing channels can in- 
clude many stages and many different signal processing 
operations. 

ss in complex signal processing operations, it is some- 
times desirable to pre-program switch operations. It may 
be desirable to pre-program the operation of a mute 
switch in order to selectively cancel for a particular time 
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during a mixing operation. For example, on a channel 
representing a percussion sequence, a drummer may 
accidentally have recorded an additional drum beat 
where the drum beat was not required. By the use of a 
mute button, it is possible to cancel that drum beat. This 5 
will normally be done by subsequent passes of recorded 
material with the application of the mute during the ap- 
propriate time. However, exactly identifying the on and 
off times for the mute switch is a difficult task. On a first 
pass : it may be possible to correctly identify the start of 10 
the mute operation, but it may not be possible to cor- 
rectly identify the end of the mute operation. Tradition- 
ally, in order to correct mute transitions, it has been nec- 
essary to repeat the pass and re-record the mute oper- 
ations. However, on a subsequent try, it may be that al- is 
though the release of the mute operation was timed cor- 
rectly, the initial operation was timed incorrectly. 

Accordingly, in accordance with one aspect of the 
present invention, the control processor can be pro- 
grammed to adjust either the start of a mute operation 20 
by moving the start forwards or end of a mute operation 
by moving the end backwards. The logic for, implement- 
ing this function is illustrated in the flow diagram of Fig- 
ure 10 with Figure 9 illustrating the various actions as 
performed in the flow diagram of Figure 10. 25 

Figure 9a illustrates a possible first pass for mixing 
together two signals where a first signal is interrupted, 
or muted, during periods in which the switch position is 
shown ON. Thus, as shown in Figure 9a, during a first 
pass the mute operation is turned on for a period be- 30 
tween TON and TOF then turned on again between a 
period T1 N and T1 F and then turned on for a third time 
at T2N. Accordingly, in a subsequent pass, as illustrated 
in Figure 9b, the actions of the first pass are repeated 
as illustrated. Let us assume that the timing of the end 35 
of the first activation at TOF and the beginning of the 
activation at T1 N are incorrect. 

Figures 9c and 9d illustrate correction signals input 
and the resulting signals, respectively, foradvancing the 
TON transition and delaying the T1 F transition to provide 40 
TON 1 and T1 F\ respectively. 

In order to advance the leading flank TON of a first 
mute operation MO represented in Figure 9a to give a 
resulting first mute operation MO' represented in Figure 
9d, the mute switch is turned on at tOn before the previ- ^5 
ous TON transition of the first mute operation and is 
turned off at tof between the previous TON and TOF tran- 
sitions of the first mule operation MO. The control logic 
of the automatic switch controller is thus arranged to ad- 
vance the leading flank of the recorded mute switch op- S( > 
eration to generate a new leading flank of the resulting 
first mute operation MO' at a timing corresponding to tOn. 

In order to delay the trailing flank T1F of a second 
mute operation M1 represented in Figure 9a to give a 
resulting first mute operation M1' represented in Figure 55 
9d, the mute switch is turned on at tin between the pre- 
vious T1 N and T1 F transitions of'the second mute op- 
eration M1 and is turned off at tlf after the previous T1 F 
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transition of the second mute operation. The control log- 
ic of the automatic switch controller is thus arranged to 
delay the trailing flank of the second recorded mute 
switch operation to generate a new trailing flank for the 
resulting second mute operation MV at a timing corre- 
sponding to t1f. 

Figures 9e illustrates correction signals input for 
erasing a selected mute signal. In order to erase the first 
mute operation MO represented in Figure 9a to give the 
resulting erasure of the first mute operation as repre- 
sented in Figure 9f, the mute control button is turned on 
at tOn before the leading flank TON of the previous first 
mute operation MO, and is turned off at tOf after the trail- 
ing flank TOF of the previous first mute operation MO. 
Thus, the control logic of the automatic switch controller 
is arranged to respond to this sequence of operations 
to retard erase a previously recorded mute switch oper- 
ation. 

Figure 10 illustrates the control logic of the automa- 
tion mode controller of the control channel 68 of : Figure 
4 for automated switch control timings. Thus, in step 
140, if tn is less than TN and tf is greater than TN but 
less than TF, then in step 1 42 TN is advanced to tn as 
represented in the first mute operation of Figures 9c and 
9d. If, in step 1 44, tn is greater than TN but less than TF 
and tf is greater than TF then, in step 146, TF is set equal 
to tf as represented in the second mute operation in Fig- 
ures 9c and 9d. 

If. in step 148, tn is less than TN and tf is greater 
than TF, then in step 150, TN and TF are erased alto- 
gether, cancelling the mute operation concerned are is 
represented for the first mute operation in Figures 9e 
and 9f. 

For all other conditions, as represented in step 1 52, 
no action is performed. 

There have been described various aspects of an 
audio mixing console with user controls which can be 
dynamically allocated to respective processing chan- 
nels. In particular, aspects of solo mode and control but- 
ton operations of an audio mixing console have been 
described. Embodiment of the present invention enable 
the provision of a compact audio mixing console with full 
functionality, but with only a relatively small number of 
user operable controls, and while still maintaining logical 
and easy user operation. 

Although particular embodiments of the invention 
have been described in the present application, it will be 
appreciated thai many modifications and/or additions 
may be made to the particular embodiments within the 
scope of the present invention. 

For example, although in Figure 1 a control panel 
is shown which comprises two sub-panels and a cent- 
real control area, it will be appreciated that a different 
number of sub-panels could be provided in an alterna- 
tive embodiment of the invention. Also, a different 
number of faders could be provided within each sub- 
panel. Moreover, it will be appreciated that a different 
arrangement of the various control areas within the con- 
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trol panel be provided in alternative embodiments of the 
invention 

Also, although certain switch control operations 
such as the automation mode have been described with 
respect to certain switch functions such as the mute con- 5 
trol, it will be appreciated that other combinations of 
switch functions and operations can be envisaged within 
the scope of the invention. 

If desired, ratherthan a simple substraction function 
for subtracting the recording level control value from the 10 
monitor level control as shown in Figure 8, a more com- 
plex function could be employed in order to take account 
of particular fader characteristics (e.g., non-linear char- 
acteristics). Also, although in Figure 8, reference has 
been made to a recording fader and a monitoring fader, is 
the principles applied in Figure 8 can be applied to any 
signal processing channels where two, faders or other 
variable control functions are incorporated in series in a 
signal processing channel. 

20 

Claims 

1. An audio mixing console for processing a plurality 
of audio channels in each of which a plurality of au- 25 
dio processing functions are to be performed, said 
audio mixing console comprising a control panel in- 
cluding a bank of user operable channel controls, 
each for selecting a predetermined channel func- 
tion for a respective channel, means for assigning 30 
selected group of channels to said bank of channel 
controls, and a global function indicator for indicat- 
ing that said predetermined channel function has 
been selected for at least one channel 

35 

2. A console according to claim 1 , wherein said global 
function indicator indicates that said predetermined 
channel function has been selected for at least one 
channel whether or not said channel is in a group 
of channels currently assigned to said bank of chan- 40 
nel controls. 

3. A console according to claim 1 or claim 2 compris- 
ing a user operable global function cancel control, 
whereby user operation of said global function can- 45 
eel control causes said predetermined channel 
function to be cancelled in all channels. 

4. A console according to claim 3, wherein user oper- 
ation of said user operable global function cancel 50 
control causes said predetermined channel func- 
tion to be cancelled in all channels both for channels 
currently assigned and for channels not currently 
assigned to said bank of channel controls. 

55 

5. A console according to any one of the preceding 
claims, wherein said channel controls are buttons. 
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6. A console according to claim 5, wherein each button 
is associated with a channel function indicator for 
indicating that said predetermined function is se- 
lected for said channel currently associated with 
that button. 

7. A console according to any one of the preceding 
claims, wherein said global function indicator is as- 
sociated with a global function cancel button for 
cancelling said predetermined channel functipn in 
all channels. 

8. A console according to any one of the preceding 
claims, wherein each channel control of said bank 
of user operable channel controls is associated with 
a respective channel fader, said assigning means 
assigning selected group of channels to said bank 
of channel controls and associated channel faders. 

9. A console according lo any one of the preceding 
claims, wherein said predetermined function is a so- 
lo channel monitoring function. 

10. A console according to claim 9, wheirein activation 
of a solo channel monitoring control automatically 
causes monitor access to said audio signals for a 
channel currently assigned thereto. 

11. A console according to claim 9 or claim 10, addi- 
tionally comprising a solo function selector for se- 
lecting one of a plurality of solo channel monitoring 
functions. 

12. A console according to claim 11 , wherein said solo 
modes selectable by said solo function selector 
comprise one or more of the following solo modes, 
namely: 

a mode in which each of one or more channels 
may be selected for solo monitoring by a first 
operation of a respective user operable control, 
with selection remaining until cancelled either 
by a second operation of said appropriate user 
operable control or by operation of a global can- 
cel by a global function cancel control; 
a mode in which a channel may be selected for 
solo monitoring by a first operation of a corre- 
sponding user operable control, with selection 
remaining until cancelled either by a second op- 
eration of the corresponding user operable con- 
trol or by operation of a global cancel by a glo- 
bal function cancel control or by a first operation 
of a user operable control for another channel; 
and 

a mode in which a channel is selected for solo 
monitoring only during a period of operation of 
a user operable control for said channel, said 
selection being cancelled on termination of us- 
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er operation of said user operable control. 

13. A console according to any one of the preceding 
claims, wherein a user operable control is provided 
for selecting a signal source for control room loud- 
speakers. 

14. A console according to any one of the preceding 
claims, wherein the or each indicator is illuminated 
to iiidicate active selection. 

15. A console according to any one of the preceding 
claims, wherein a said user operable channel con- 
trol comprises a logic button, said logic button com- 
prising a button member which is moveable be- 
tween a raised position and a depressed position, 
a switch contact which is open in said raised button 
member position and is closed in said depressed 
button member position and logical latch means 
which is responsive to a first closing of said switch 
on a first depression of said button to change from 
an inactive logical state to an active logical state, 
maintains said active state on a first opening of said 
switch on a first release followed by a second clos- 
ing of said switch on a second depression of said 
button member, and is responsive to a second 
opening of said switch on a second release of said 
button member to change from said active logical 
state to said inactive logical state. 

16. A console according to claim 15 comprising an in- 
dicator which is illuminated in said active logical 
state of said logic button and is not illuminated in 
said inactive logical state. 

17. A console according to any one of the preceding 
claims comprising a said user operable control hav- 
ing an on state and an off state and an automation 
mode controller operable, in a first pass, to store 
on-going switch timings at which said user operable 
control is switched from off to on and off-going 
switch timings at which said switch is switched from 
on to off for automatically reproducing said control 
switchings in a subsequent pass, said automation 
mode controller being operable in a subsequent 
pass selectively to change said on -going and/or off- 
going switch changes by overlapping switch tim- 
ings. 

18. An audio mixing console comprising a user opera- 
ble control having an on state and an off state and 
an automation mode controller operable, in a first 
pass, to record on-going switch timings at which 
said user operable control is switched from off to on 
and off-going switch timings at which said switch is 
switched from on to off for automatically reproduc- 
ing said control switchings in a subsequent pass, 
said automation mode controller being operable in 



a subsequent pass selectively to change said on- 
going and/or off-going switch changes by overlap- 
ping switch timings. 

5 19. A console according to claim 17 or claim 18, where- 
in the automation mode controller is responsive to 
switching on of the switch before the recorded on- 
going switch timing followed by switching off of the 
switch after the recorded on-going switch timing but 

10 before the recorded off-going switch timing for ad- 
vancing a recorded on-going switch timing by over- 
writing the recorded on-going switch timing with a 
timing of the switching on. 

is 20. A console according to any one at claims 1 7 to 19, 
wherein the automation mode controller is respon- 
sive to switching on of the switch after the recorded 
on-going switch timing but before the recorded off- 
going switch timing followed by switching off of the 

20 swilch after the recorded off-going switch timing for 

delaying a recorded off-going switch timing by over- 
writing the recorded off-going switch timing with a 
timing of the switching off. 

25 21. A console according to any one of claims 17 to 20, 
wherein the automation mode controller is respon- 
sive to switching on of the switch before the record- 
ed on-going switch timing followed by switching off 
of the switch after the recorded off-going switch tim- 

30 ing for deleting the recorded on-going and off-going 

switch timings. 

22. An audio mixing console for processing a plurality 
of audio channels in each of which a plurality of au- 

35 dio processing functions are to be performed, a mul- 
tichannel recording means, a first gain control and 
a second, serially connected, gain control, wherein 
said second gain control is functionally responsive 
to said first gain control. 

40 

23. A console according to claim 22, wherein said sec- 
ond gain control is responsive to adjustments of 
said first gain to apply inversely adjustments to said 
gain for said second gain control. 

45 

24. A console according to claim 22 or claim 23, where- 
in said first gain control is a recording level gain con- 
trol and said second gain control is a monitor level 
gain control. 

50 

25. A logic button, said logic button comprising a button 
member which is moveable between a raised posi- 
tion and a depressed position, a switch contact 
which is open in said raised button member position 

ss and is closed in said depressed button member po- 
sition and logical latch means responsive to a first 
closing of said switch on a first depression of said 
button to change from an inactive logical state to an 
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active logical state, maintains said active state on 
a first opening of said switch on a first release fol- 
lowed by a second closing of said switch on a sec- 
ond depression of said button member, and is re- 
sponsive to a second opening of said switch on a $ 
second release of said button member to change 
from said active logical state to said inactive logical 
state. 

26. A logic button according to claim 13 comprising in- 10 
dicator which is illuminated in said active logical 
state of said logic button and is not illuminated in 
said inactive logical state. 

15 
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(54) Audio mixing console 

(57) An audio mixing console provides for a selected 
group of channels to be assigned to a bank of channel 
controls for a channel function (e.g., a solo mode) with 
a global function indicator for indicating that the prede- 
termined channel function has been selected for at least 
one channel. A global function cancel button for cancel- 
ling the channel function in all channels is provided. Var- 
ious solo modes can be selected. A logic button includes 
a button member moveable between a raised position 
and a depressed position, a switch contact open in the 
raised position and closed in the depressed position and 
a logical latch (e g, software-implemented) responsive 
to a first closing of the switch on a first depression of the 
button to change from an inactive state to an active state 
and to a second opening of the switch on a second re- 
lease of the button to change from the active state to the 
inactive stale. An aulomalion mode controller is opera- 
ble, in a first pass, to store on-going switch timings at 
which the user operable control is switched from off to 
on and off-going switch timings at which the switch is 
switched from on to off for automatically reproducing the 
control switchings in a subsequent pass, the automation 
mode controller being operable in a subsequent pass 
selectively to change the on-going and/or off-going 
switch changes by overlapping switch timings. With two 
series connected variable gain controls in a signal 
processing channel a second gain is made dependent 
upon the first gain to cancel out changes of the first gain. 
A user operable control is provided to select the signal 
source for the control room loudspeakers. Operation of 



the loudspeaker source selector function connects the 
loudspeakers permanently to the main stereo output 
bus only, allowing the operator to monitor AFL and PFL 
functions privately using headphones, while the com- 
plete mix is audible on the loudspeakers. 
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Audio mixing console provides for a group of selected 
channels to be assigned to a bank of channel controls for a 
channel function with a global function indicator for 
indicating that the predetermined channel function has been 
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A logic button, said logic button which is moveable between 
a raised position and a depressed position. 
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